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QUALITY ASSURANCE UNIT'S STATEMENT 
OF GENERAL LABORATORY PROCEDURES' COMPLIANCE 

STUDY NO. 0066-2400 

SPONSOR'S TEST ARTICLE I.D. 60539.03 

To the best of my knowledge this study was performed in 
compliance with the GLP regulations for nonclinical laboratory 
studies and the GLP standards for health effects as described 
in 21 CPR Part 58 and 40 CFR Part 792 and 160, respectively. 
Kn this context, the facilities, equipment, personnel, methods, 
practices, records, controls and reports have been inspected 
per the QAU standard operating procedures and found to be in 
compliance with the above regulatory requirements. I 

The following phases were inspected for this study: 

Inspection Date Critical Phase 
8/14/87 Addition of cells tothe cloning flasks (Without 

Activation) 

8/14/87 TFT addition and VC'dilutlon and addftfon to the 

VC flasks 

8/16/87 Removal of test article for the Mutation Assay 

(With Actlvatfzn) 

Finding8 Reported to Study Director 
Slltl87; 8/20/87 

Date 

Findhgm Reported to Management 8/17/87, 8/20/87 
Date 

Form No. 6-6 
02/28/86 -29 



Study No.,OG66-2400 

The Procter & Gamble Company's test article GO539.03 was 
tested for its potential to induce mutations at the thymidine 
kinase locus of L5178Y TK+/- Mouse Lymphoma cells, Two separate 
assays were conducted, one in the absence of exogenous activntion 
and one in the presence of Aroclor-induced rat liver S-S. In 
addition, another parameter was examined under both test condi- 
tions. The L5178Y TK+/- ceils were exposed to the test article 
GO539.03 in conditioned medium that was similar to the medium 
normally used for the L5178Y TKt/- Assay or, alternatively, in 
conditioned medium to which another material supplied by The' 
Procter and Gamble Company (G2318.01) was added the day before it 
was used. The maximum doses tested with and withou-t activation 
were specified in an amendment to the protocol. Therefore, CL 
Range Finding Test was not performed for the selection of doses. 

The results of the assays indicated the following: 

1. Positive dose-dependent responses were produced both in 
the presence and absence of S-S, both with and without 
treal.menL in conditioned medium containing G2318.01. 

2. The test article was less toxic when treatment was 
performed in conjunction with S-S. 

3. No significant difference in the toxic response or mutant 
frequencies was evident between the cultures treated with 
or without (32318.01 in the presence of S-9. 

4. The cultures treated in the absence of exogenous 
activation exhibited a differenoe in response between 
cultures treated in radium with 02318.01 froa those 
treated in the absence of G2318.01. The difference was 
observed over a very narrow range (0.6 u&ml to 
0.18 ug/al). Treatment in conjunction with 02318.01 over 
the specified narrow range resulted in a- reduotion of 
toxicity and mutant frequenoy as crompsred to the sister 
cultures treated in the absence of 02318.01. 
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INTRODUCTION 

This study was conducted by Paul E. Kirby, Ph.D., Roger M, 
Brauninger, B.S., and Lee-Chin Law, B.S., from August 11, 1987, to 
August 31, 1987, at SITEK Research Laboratories. The experimental 
procedures used to perform this study were essentially those of 
Donald C. Clive (lb, and they are described in detail in the 
protocol appended to this report. 

The purpose of this study was to evaluate the test article 
GO539.03 for its potential to induce mutations at the thymidine 
kinase locus in L5178Y TK+/- Mouse Lymphoma cells when exposure 
was conducted either in normal medium or in medium containing 
another test material (G2318.01) provided by The Procter and 
Gamble Company. Two nssays were conducted, one in the absence of 
exogenous activation and one with treatment in the presence of 
Aroclor-induced rat liver S-9. 



INDICATOR CELLS 

Source 

Study No. 0066-2400 

MATERIALS AND METHODS 

The L5178Y TKt/- Mouse Lymphoma cells, clone 3.7.2C 
were originally obtained from Dr. Donald Clive, Burroughs 
We1 lcotae Company, Research Triangle Park, North Carolina, 
on October 17, 1984. The cells were subcultured, cleansed of 
TK-/- cells, and cryopreserved in a large number of ampules for 
L5178Y TKt/- Assays. The cells used for this study were from 
lot no. 031087. A sample of these cells was reconstituted, 
tested for myc-oplasma contamination, and found to be free of 
mycoplwma. 

Culture Conditions 

The L5178Y TKt/- Mouse Lymphoma cells were cultured in 
FIOP (Fischer's Medium for Leukemic Cells of Mice supplemented 
with Pluronic F68 and heat-inactivated horse serum (10%)) in 
50 ml disposable centrifuge tubes at 37 tl.OoC on Y roller drum 
rotating at approximately 25 rpm. Each culture. WILS gassed with 
5% CO2 and 95% air prior to placement on the roller drum, Each 
culture was sampled daily to determine cell concehtrations, and 
if the cell concentrations were greater than 0.3~104 cello/ml, 
the cultures were adjusted to 0.3x10@ cells/ml. 

Stock Cultures 

Stock cultures were grown in FloP in T-76 hlastic tissue 
culture flasks on a shaker rotating at approxL6ateJ.y 125. rpm. 
The cultures were monitored and adjusted when necesmary to 
maintain them in log phase growth. For the Assay, subcultures 
were cleansed of TK-/- cells by exposure to THUG (thyridine, 
hypoxarkthine, methotrexate and glycine) for 24 hours and grown 
in THG (THMG less rethotrexate) for an additional 24 hours. 

CONTROL SUBSTANCBS 

Poaitive Control8 

Ethyl methanesulfonate (EMS), whioh inducea mutation at 
the TK locus without aetabolio aotivation, was used at 1.0 and 
0.5 ul/ml in the 'non-activited system. The source and lot 
number of the EMS used in this study are given below. 

source : Kodak Lot No.: AllG 
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7,12-Dimethylbenz(a)anthracene (DMBA), which causes 
mutation at the HGPRT locus with metabolic activation, was used 
at 7.5 and 5.0 ug/ml in the activated system. The source and 
lot number of the DMBA used in this study are given below. 

Source: Kodak Lot No.: C13A 

Solvent Controls 

The test article dosing solutions were prepared by adding 
ethanol (Clear Spring Distilling Company, Lot No. 18-1100) to an 
aliquot of the Lest article, dissolving it, and then performing a 
serial dilution using ethanol as the diluent. 

DMSO was used Lo dissolve the positive control EMS. The 
source and purity of Lhe DMSO batch used in this study are given 
below: 

Source: Fisher Scientific Co. Lot No.: 864016 

CAS Registry Number: 67-68-5 

CertificaLe of AcLual Lot Anulysis: 
Appearnnce (clear, colorless liquid) P.T. 
DensiLy (grams/ml) at 25*C 1.095 
Freezing point 18.0% 
Residue after evaporation 0.002% 
Color (APHA) 10 
Water 0.05% 

The other positive control substance, DMBAv was dissolved 
in acetone to- make the stock solutiono. The nousce and purity 
of the acetone batch used in this etudy are given below: 

Source: Fiaher Scientific Co. Lot No.: 736031 

CAS Reniatry Number: 67-64-1 

Certificate of Actual Lot Analysis: 
Demity (grams/al) at 25% 
Residue after evaporation 
Color (APHA) 
Water 

TBST ARTICLR 

0.7867 
0 * 0002% 
6 
0.6% 

The test article G0539.03 waa received on; August 4, 1987, 
and stored at room temperature. The teat article wau diluted in 
ethanol to prepare the dosing solutions. 
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EXPERIMENTAL PROCEDURES 

Determination of Solubility of Test Article 

The Sponsor indicated that the test article was soluble 
in ethanol up to a 10% solution. Therefore, a solubility test was 
not performed. 

Preparation of Test Cultures 

Without Activation 

The L5178Y TX+/- stock cultures were maintained in log phase 
growth unLi1 used in the Assay. Two pools of cells at 6x10s 
cells/ml were established in media that were prepared the previous 
day. One medium contained 30% conditioned FXOP and 70% fresh FOP. 
The other medium was the samer except G2318.01 wns added to obtain 
a final concenlration of 1000 ug/ml. 10 ml of the cell prepara- 
tion was dispensed Lo 50 ml disposable centrifuge tubes resulting 
in 6x106 cells/tube. Each tube was gassed with ,5X CO2 and 95% 
air, sealed, and placed on a shaker to keep the cells suspended 
unLi1 Lreated. 

With S-9 Activation 

The pools of cells were prepared a8 described above, except 
the final concentrution of cells was 1x10@ cells/ml and 6 ml of 
the cell suspensions were dispensed to the centrifuge tubes 
instead of 10 ml. 

Preparation of Metabolic Activation System ..,i...,> " . . ._ ,'A"- ~ I? 
The metabolic activation system oonsieted of Aroclor- 

%,A :,. .C, *'e+ T '.?i " T 
. 

induced rat liver homogenate (S-9 freotion) and the cofactor 
pool. The S-9 fraction waa prepared in 0.251M sucrose ffom 
Aroclor 1254-induced male Sprague-Hawley rata. 

Approxiaately 1 gram of rat liver wau used to make 3 ml of 
buffered S-9 fraction. Immediately prior to treatment, the S-9 
fraction wae mixed with the cofactor pool to obtain the S-9 
cofactor mixture whioh was kept in wet io8 until used. The S-9 
cofactor mixture was prepared in the following proportion per 
ml of S-9 mix. 

6.0 mg NADP 
11.25 ag DL-fsocitrio ‘Aoid 

0.26 ml S-9 Homogenate 
0.75 ml FOP 

The S-9 homoienate was added after the othqr components 
had been combined, mixed, the pH adjusted to approximately 
6.8, and filter sterilized through a 0.45 uM filter, 
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Test System Identification 

All test cultures were labeled with an indelible pen with 
a code system which clearly identified the experiment number, 
activation system, test article, controls and concentrations. 

PC 

The test article dosing solutions were prepared by dissolving 
the test article in etharrol and then performing a serial dilution. 
All test article and control treatments were done under UV- 
filtered lights to avoid possible problems of photoinactivation. 

The stability of the test article under the experimental 
conditions was not dekrmined by SITBK Research Laboratories, 

Range Finding Test 

No Range Finding Tevt WOY conducted since The Proster and 
Camble Company specified the maximum doses to use in performing 
the Mutation Assay. 

Mutation AS&Y 

Treatment Without Activation 

The test article was dissolved in ethanol, and a aerial 
dilution was performed as previously described. Cultures con- 
taining 10 ml of cells at a concentration of 6x10s cells/ml were 
prepared. These cultures contained 30% conditibned FroP (auper- 
natant from the stock cultures) and 70% fresh FOP or 30% condi- 
tioned Flop, 70% fresh FoP and G2318.01 at SOOG ug/ml. Bach 
culture was treated with the appropriate concentration of the test 
article, solvent or positive control cherical. Iuediately ,after 
each treatment, the culture was gassed with approximately 5% COr 
and 95% air. After all of the cultures had been treated, they 
were placed on a roller drum apparatus and rotated at a epeed of 
26 22 rpr in an environment of 37.C. Two solvent oorrtrol oulturea 
were included in eaoh treatment group. In addition, two sets of 
cultures were treated with a positive oontrol crherioal. Ao indi- 
cated earlier, BMS was the pooitive control ohemioal for the non- 
activated portion of the assay. 

Treatment With S-9 Aotivatioq 

The test oultures were prepared as described in the previous 
paragraph, eaccept the oultures contained 6 ~1 of acrll sumpension 
at a concentration of 1x10@ cello/al. The culture8 were prepared 
in the oame media deecribed previously (treatment without activa- 
tion). The test article was diauolved in ethanol, and a serial 
dilution was performed. Juot prior to the addition of test article, 
aolvent or poaitive control, 4.0 ml of S-9 aix was added to each 

-8- 
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culutre. The final ooncentration of cells in culture was 6x105 
cells/ml. Immediately after each treatment, the culture was gassed 
with approximately 5% CO2 and 95% air. After all of the cultures 
had been treated, they were placed on a roller drum apparatus and 
rotated at a speed of 25 +2 rpto in an environment of 370C. Two 
solvent control cultures were included in each treatment. group. 
In addition, two sets of cultures were treated with a positive 
control chemical. As indicated earlier DHBA was the positive 
control chemical for the S-9 activated portion of the assay, 

Expression Period 

After a Q-hour exposure period, the cells were pelleted 
by centrifugation at approximately 1000 rpm for 10 minutes, 
and the test article was removed by pouring off the supernatant. 
Two rinses in 10 ml of FloP were performed, followed by 
resuspension in 20 ml Flop, gassing with approximately 5% CO2 
and 95% air, and incubation at 37% on a roller drum apparatus 
set at 25 52 rpm. Approximately 20 hours and 44 hours post 
treatment, 1 ml samples were removed from each culture to 
determine the cell population density of each. The 1 ml 
sample was placed in a vial containing 19 ml of 0.1% trypsin. 
The vials were incubated for 10 minutes at 37*C, after which 
they were placed on an automatic cell counter. Three counts 
were made, and the average. count, corrected for coincidence, 
was used to determine the concentration of cells per ml for 
each culture. After the determination of cell numbers, each 
culture having a population greater than 013x10a cells/ml was 
adjusted to 0.3~106 cells/ml. At the 20-hour point the final 
volume after adjustment was 20 ml. For the 440hour point the 
final volume was 10 ml. 

Cloning for Mutants and Viabilitr 

After the 2-day expression period, cultures were selected 
for cloning based on their SC. Only cultures having a Relative 
Suspension Growth of 8% or greater were cloned. 

For each culture selected for oloning, 200 PX of cloning 
medium (CM) waa prepared. The CM was made by oumbining the 
following ingredients in the indicated proportions for each 
100 ml of CM. 

FOP 70.25; rl 
Horse Serum 20.0 rl 
Sodium Pyruvate (Stook) 1.0 all 
Purified Agar (4% Solution) 8.7s ml 

For each culture seleoted for cloning, 100 ml of CM was 
dispensed into a flask designated for the addition of the 
restrictive agent trifluorothyaidine (TFT) and therefore the 

s growth of TK-/- cells only, and 100 rl warn dispensed into a 
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flask designated as a Viable Count (WI flask. The CM in the 
VC flask was used to culture an aliquot of cells from each 
culture cloned to approximate the percentage of viable cells in 
each culture. 

The cloning process was as follows: 

1. Each TFT and VC flask received 100 ml of CM and each 
was placed in a shaker incubator set at approximately 125 rpm 
and 37@C. 

2. The cultures designated for cloning were centrifuged 
at a speed of approximately 1000 rpm for 10 minutes. 8 ml of 
the supernatant was aspirated and discarded. The cells were 
resuspended in the remaining volume of supernatant and then 
added to the appropriate TFT flask. Each TFT flask contained 
3x106 cells. Each flask way replaced on the shaker incubator 
(125 rpm, 37*C). 

* 3. a After each TFT flask had shaken for at, least 15 minutes, 
a 1 ml aliquot was removed from each, a 1:lO and 1:6 serial 
dilution was performed, and a 1 ml aliquot of the last dilution 
was added to the appropriate VC flask. Each VC flask contained 
approximately 600 cells. 4 

4. After the completion of cell addition to each VC 
flask, an aliquot of TFT was added to each TFT flask. The ' 
concentration of TFT in the culture was approximately 3 us/ml. 
Both TFT and VC flasks were replaced on the shakdr incubator 
(125 +2 rpm, 37OC). 

5. After at least 15 minutes of mixing, the contents of 
each flask were dispensed in equal aliquota into three plates. 
The plates were chilled for 20 minutes in a 4*C environment 
and then placed in an incubator at 37% in an atmosphere of 
approximately 5% COr and 95% air for lo-12 days. 

Enumeration of Colonier 

After aorpletion of the incubation period, the number of 
colonies per TFT and VC plate was determined. The oolonp 
numbers were determined by counting them with an aqdoratio 
colony Counter. The raw counts were iporeaaad by‘s oorreotion 
factor determined for SITEK's colony oounter {#00002?). The 
correction factor is: 

Corrected Counts = I(Raw Count - 0.6499) 
0.8423 

-lO- 
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Determination of Mutant Frequency and Induced Mutant 
Freauency 

The Mutant Frequency (MF) of each culture that was 
successfully cloned was determined as a function of viable 
cells foraring colonies. The calculation was performed as 
follows: 

Average No. Mutants 
MF Per lo6 Viable Cells = Per Plate X 200 

Average No. of Colonies 
in the Corresponding 

VC Plates 

The Induced Mutant Frequency (IMF) was calcufated by 
using the following formula: 

IMF = MF of Treated Cultures - Average MF of Solvent 
Control Cultures 

Determination of Relative Sumension Growth, Relative 
Cloning Efficiency and Total Growth 

Relative Suspension Growth 

The Suspension Growth (SG) of each culture was determined 
using the following formula: 

SG = Day 1 Cont. X Day 2 Cell Cont. 
0.3x106 Cells/ml Day 1 Adjusted de31 Cont. 

The Relative Suspension Growth (MC) of each of the test 
article-treated cultures was determined by calculating its 
growth relative to the corresponding solvent control cultures’ 
average SG. 

RSG = SO of Treated Culture x 100 
Average SO of Solvent Controls 

Relative Cloning Bfficiencv 

The Relative Cloning Efficiency (RCB) was determined for 
each culture by using the following formula: 

Average VC Count 
RCE = of Treated Culture x 100 

Average VC Count 
of Solvent Controls 

-ll- 
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Total Growth 

The Total Growth (TG) of a culture was calculated as 
follows: 

TG = RSG x RCE 
100 

The TG was calculated for each test article-treated 
culture that was successfully cloned. 

Criteria For a Valid Assay 

The following criteria were used in evaluating the 
acceptability of the assay, 

Solvent Control Cultures 

- 1. The average Cloning Efficienoy of the solvent 
a control cultures should be 50% or higher. 

2. The average ME of the solvent control cultures 
should be less than 150 per 106 viable cells. 

Positive Control8 

The results for the positive control cultures should- be 
considered acceptable if: 

1. The treated cultures have MF's that are three times 
or greater than the average of their solvent GontroP cultures. 

2. Their solvent controls have an average CLoning 
Efficiency of 50% or greater. 

Evaluation of Te8t Results 

The following criteria were used as guideline8 in 
evaluating the results of the assay for a negative, positive 
or equivocal response. Since it is impo88ibk¶ to 'Writ8 
criteria that would apply to every configuration of data 
generated by the assay, the Study Director i8 raiponoible for 
the ultimate deoiaion in the evaluation of the rs8ults. 

Criteria for a Negative Resmonae 

1. All of the crultures exhibiting TQ of 10% and 
greater have MF's that are less than twice that of the mean 
MF of the corresponding solvent control culture8, and 

2. There is no evidence of a dose-dependent reaponae. 

-120 
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Criteria for a Positive Response 

A response is considered positive if at least one 
culture has an MF that is two times or more greater than the 
average MF of the corresponding solvent control cultures and 
the response is dose dependent. 

Criteria for an Euuivocal ResDonse 

A response is considered equivocal if it does not 
fulfill the criteria of either a negative or a positive 
response, and/or the Study Director does not consider the 
response to be either positive or negative. 

ARCHIVES 

All raw data, information pertinent to this study and 
study report(s) will be maintained in SITEK Research 
Laboratories archives. 

-130 
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RESULTS 

SOLUBILITY TEST 

The Sponsor indicated that the test article was soluble in 
ethanol up to a 10% solution. Therefore, a solubility test was 
not conducted by SITEK Research Laboratories. 

RANGE FINDING TEST 

A Range Finding Test was not conducted since the Sponsor 
provided the maximum test article concentrations that should be 
used in the assays. 

MUTATION ASSAY 

Without Activation 

The results of the assay conducted without exogenous activa- 
tion are presented in Tables 1-3 (Cloning Data) and Tables 4 and 5 
(Total Growth Data). These data are also presented graphically in 
Figure 1. Several cultures treated either with or without the 
presence of G2318.01 exhibited mutant frequencies that were greater 
than twofold when compared to the mutant frequencies observed in 
the concurrent solvent control cultures. However, it should be 
noted that only cultures treated with highly toxic doses had 
mutant frequencies that were greater than two tintea the back- 
ground. 

In regard to the effect of treatment in the presenue or 
absence of G2318.01, there appears to be a significant reduction 
in mutant frequency and toxicity in cultures treated in the 
presence of 02318.01 at test article concentratidno of 0.6, 0.2 
and 0.18 ug/nl. At test article concentrations of 1.0 ug/nsl and 
above, the preoence of 02318.01 does not appear to affect the 
mutant frequenoy or toxic response. 

The positive oontrol EMS produced the expeclted positive 
reoponse. The response was not affeoted by the presence of 
G2318.01. 

With 8-9 Aativation 

The results of the assay conducted in the presenae of S-9 
activation'are presented in the Tables 6-8 (Cloning Data) and 
Tables 9 and 10 (Total Growth Data). The data are also presented 
graphically in Figure 2. 
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Several cultures treated in the presence or absence of 
G2318.01 exhibited mutant frequencies that were greater than 
twofold that of the solvent control cultures. However, it should 
be noted that Lhe RTG of these cultures was 11% or less, 

The presence of G2318.01 did not appear to affect the 
response in mutanl; frequency or toxicity. The response of 
cultures treated in the presence of G2318.01 was very similar to 
the response of cultures treated in the absence of G2318.01. 



TABLE 1 

LSl7GV TK+/- ASSAV - CLONING DATA 

km-Activated Without O2310,Ql 

STUDY DIRECTORIPWJ~ E. Kirby, Ph.D. STUDY NUtlBER:0066-2400 EXPERSIIENT NO:B-1 

TEST DOSES, INruqIml TEST ARTICLE I.D.:SC-0066 SOLVENT:ETHANOL 

TEST COLOWIES PER PLATE AVERAGE COLONIES PER --AVERAGE CLONING MJTANT INDUCED RELATIVE 
ARTICLE IN RESfRICTiVE COLONIES/ VIABLE COUNT COLONIES/ EFFI- FREQUENCY tlfl TOTAL 

CONCEWTRATION tEDIUtl (Rn) Rtl PLATE (VC) PLATE VC PLATE CIENCV 01F)/lO‘ 10’ SROWTH 

3.0 
2.5 
2.2 
1.8 
1.4 
1.0 
0.60 
0.20 
0.18 
0.16 

1 2 3 
-2 -2 -2 
-2 -2 -2 
73. ST 56 
70 81 82 

113 106 116 
110 116 122 
113 117 129 
90 73 07 
67 74 82 
89 79 80 

NA -2 
NA -2 
62 86 
80 116 

112 133 
116 150 
120 149 
fib 154 
76 174 
83 263 

2 
-2 
-2 
75 

119 
116 
131 
163 
tbl 
168 
272 

‘z > 

-2 

-2 
-I 

117 
132 
1 .:s 
lb0 
lb5 
lb5 
246 

NA NA NA NA NA 
NA NA NII NA NA 
81 40% 153 89 3% 

117 59% 157 73 6% 
i27 64% 176 112 0% 
139 69X lb7 103 10% 
157 79% 153 89 12% 
160 BO% IOH 44 60X 
149 asi: 90 26 67X 
260 130% 64 0 122% 

AVE. SOL; 
SOLVElJT 1 00 75 f X 74 266 259 252 259 t 90% 57 VENT HF 
SOLVENT 2 7s 56 70 189 202 209 200 100% 70 64 
IPll%nlll*lttt~l*eBlBD~~~~a~%~c~a*m~x%~~~~~~~~~~~~~~~~~ ==f===.=Zr’===-~========rnL========================================= 

-l=CULTURE LOST 
-2=NOT CLWED 

TABLE PREPARED.B -- DATE: dip 



TIIbLE 2 

L5178Y TIC+/- I\SSAY - CLONING DATA 

Non-Activated With 62318.01 

STUDY DIRECTOR:Poul E. Kirby, Ph.D. STUDY NUtlPER: 0066-2400 EXPERIMENT NO:8-1 

TEST DOSES INsug/mi ’ TEST WTICLE I.D. :SC-0066 SOLVENT:ETHANOL 

------------_---------- ___--_ 
TEST COLONIES PER PLATE AVERAGE COLONIES PER AVERAGE CLON 1 NG tiUTANT INDUCED RELATIVE 

ARTICLE IN RESTRICTIVE COLONIES/ VIABLE COUNT COLGNIES/ EFFI- FREQUENCY HF/ TOTAL 
CONCEUTRLTSON IfEDIUH (AH) Rtl PLATE IVC) PLATE VC PLATE CIENCY IilF)/lO’ 10” GROWTH 

1 2 3 1 2 3 
3.0 -2 -2 -2 NA -2 -2 -2 NA NA NA NA NCI 
1.6 b0 63 62 64 108 85 106 100 50% 128 77 5% 
2;2 61 63 72 65 108 122 120 117 58X 111 60 7% 
1.8 86 ii: 75 78 116 117 118 117 59x 133 02 7% 
t.4 66 79 a2 117 105 89 104 52% 158 167 7% 

; 1.0 13s 117 110 121 152 155 158 155 78X 156 105 15% 
0.60 87 66 61 71 258 27f 268 268 134% 53 2 94x 
0.20’ 62 78 62 67 259 25 0 272 263 132% 51 0 11.32 
0. fe 60 72 67 73 265 253 282 267 1332 55 4 107X 

WE* SOL- 
S8LV&NT 1 67 St5 56 s9 222 277 245 248 124x 48 VENT HF 
SOLVENT 2 66 73 Sl 63 241 239 228 235 118X 54 51 
af~PIIII%IIP*I8ttOllm~~%~~~~8~~~~~~~~%~~~%a~~~~ iPPfPPIII===t=t==E=f===;t==I====;=E===”=~==============%==========~=== 

-1*&ULTURE LOST 
-2rNOT CLONED 

\ 

TABLE PREPARED BY: _ DATE: 



TABLE 3 

LS178Y fK+/- ASSAY - CLONING DATfr_ 

?TUDY DfRECTORtPauf E. Kirby,, Ph.D. 

EtiS DOSES fW;ul/rl 

POSITlVE CONTROL With And Uithout 02318.01 

STUDY NlJllBER:0066-2400 EXPERIHENT NO:B-1 

TEST ARTICLE I.D.:SC-0066 SOLVENT; EtlS=DtiSO 

TEST COLOWKS PER PLATE AVERAGE COLONIES PER AVERAGE CLONING WTANT 
ART 1Cl.E iN RESTRICTIVE 

INDUCED RELATIVE 
COLONIES/ VlABLE COUNT COLONIES/ EFFI- FREQUENCY RF/ TOTAL 

CONCEWfRAtION REDIUH tARI RR PLATE (‘/Cl PLATE UC PLATE CIENCY (WF)/lO* lo” GROYTH 
1 2 3 I 2 3 

EM Without 62318.01 
1.0 48 67 78 71 19 13 13 1 5 9% 947 892 1X 
0.5 349 368 335 351 123 119 131 124 62% 566 511 33% 

AVE. SOL- 
SOLVENT 1 60 56 50 55 254 224 221 233 117x 47 VENT HF 

; SOLVENT 2 81 60 75 75 237 232 244 238 119% 63 55 
t%I%I%I%*%B%%PnIIB88%~~~~88~%%B8~~8%~~~~%~%~~%%%~a%~%---------------- ------------~---~===‘===~===a==~~~~~~~~~~~a~~~~~~~~~~~a~~~~a~~~~~~~ 
~k~*~a~~m~~a~~~~~rnttn~~~n~~~~~~~u~~~-- -_-----_------“---.--- ~~taata~~~~~“~r~~~~~~,,,-,-~~~~~-~~=~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~aa~~~~a~~a~~~~~~~~~~~ 

ENS Yi th 62318.01 
1.0 198 218 182 199 30 28 30 29 is% 1329 1273 2% 
0.S 352 361 342 352 136 141 -1 139 69% SIO 454 31X 

SOLVENT ’ 1 
AVE. SOL- 

62 79 79 73 235 249 263 249 125x 59 VENT tiF 
+&UT 2 59 65 79 66 262 252 q-?r L 3 .J 250 125% 53 56 
%%%~~tS~~Bt~tBBttBPIBB~B~~~~~%~B~~~%B~~~~%B%~~%%~% =====f==========-~=======T===;=E=LS=L=f=====~====~~=~===================-------- --..--m-- 
~aaa~ra~a~~~lat~Llllllllt*tOtPltrPrt~~~~a~a~~ p=r”‘-““‘-‘““---‘I-------------------*------~--------------~------------ --__----_--__“L__---________I1_________L---------~-------------------- 
ENS=Ethyi r,thrnrrutfonate 

-I=CULfURE LRST 
-2=NOT CLONED 

TABLE PREPARED BY; _ DATE: 



TABLE 4 

LS178Y TIC +/- LISSCIY 

TOTCIL GROWTH DATCI 

STUDY DlRECTOR:Paul E. Kirby, Ph.D. STUDY NlMlrEE; 0066-2400 EXPERIIIENT NO:%-1 

TEST DOSES IN:ug/mI TEST ARTICLE I.D.:SC-0066 SOLVENT:ETHANOL 

SUSPEN- RELATSVE AVER14GE RELATIVE RELATIVE 
CONCEN- CELL CONCENTRATiON SIDN SUSPENSION COLONIES/ CLONING Tr,TL!. 
TRAT ION DAY 1 Gk’i 2 GROWTC; GROWTH VC P/CITE EFFICIENCY GF@I!TX 
“““‘--“““‘_““‘-““‘-“““‘-““---------------------~------------------------- 
Nan-Act1 vated Withnut GZ318.01 -P---L-- 
3.0 
2.4 
2.2 
1.8 
1.4 
1.0 

w 0.60 M 
0.20 
0.18 
0. lb 

\., 0.14 0.12 

SOLVENT t 

0.236 0.174 
(3.282 0 .27 7 
cj. 377 ij . . 1 ti 7 - k - 
0.439 (! l 4 2 7 

ii.461 Cl.  487 

0.46i 0 ,  5 35 

0.477 0.584 

1.OI6 1.329 
1.042 1 , 4 0 4 
t. 14.2 1.471 
1. i24 i , ;9e 
1. i;4 1.439 

1.130 1.345 lb.9 

SOLVENT 2 1.081 1.534 18.5 

ox 
0% 
8% 

12% 
14% 
16% 
18% 
35% 
92% 

139% 
491; 

iO2% 
SOLVENT 
AVERAGE 

17.7 

AVE. NO. 
259 COLONIES 

230 
200 

--I--------------------------- ------------------------------D’PrZtfl30====-= ‘r=Xt===rOtr=091PEIX===*===-------------- -------------w 

Non-Activated With 62318.01 
3.0 0.302 0.290 1.0 bX N&i Nfi NA 
2.6 0.434 0.423 2.0 II% 100 41% S% 
2.2 0.441 0,910 2.5 14% 117 40% 7% 
1.9 0.430 0.561 2.7 IS% 117 48% 7% 
1.4 0.463 0.605 3. I 17% 104 43% 7% 
1.0 o.sss 0.603 4.2 24% 155 64% 13% 
0.60 1.066 1.279 15.2 85% 268 111% 94% 
0.20 1.091 1.534 18.6 104% 263 109% 113% 
0.18 1.583 1.446 17.4 97% 267 110% 107% 
0.16 1.12s 1.44s 18.1 101% 
0.14 1,128 1.422 17.8 100% 
0.12 1.159 1.399 19.0 101% 

SOLVENT AVE. NO. 
SOLVENT 1 1.063 1,475 17.4 AVERAGE 248 COLONIES 

17.9 242 
SOLVENT 2 1.149 1.446 1a.s 235 
ltrt%tfDIaPtOPPPOIrr~~~~~x~~~~~~~~~~~~8~~~~~~z~~~~~~~%~~~~~r~~=~~~a~~-=~~=~~==*=~=~==== 

, -l=CULTURE LOST 
-2=NOT CLONED 

. . . 
TABLE PREPARED Wx 



TABLE 5 

L5178Y TK +/- ASSAY 

TOTfiL GROWTH DATA 

STUDY DIRECTOR:Paul E. Kirby, Ph.D. STUDY NUMBER:0966-2400 EXPERIMENT NO:B-1 

EMS DOSES IN:ul/ml TEST fiRTICLE I. 0. :SC-0066 SOLVENT:EHS=DHSO 

SUSPEN- RELATIVE AVERAGE RELATIVE RELATIVE 
CONCEN- CELL CONCENTRATION SION SUSPENSION COLONIES/ CLONING TOTAL 
TRAT ION DAY 1 DAY 2 GROWTH GROWTH VC PLATE EFFICIENCY GROWTH 
---___------------------------------------------------------------------------“--*----- 
E?lS Without G2318.+31 

1.0 0.474 0. 476 2.5 lS% 1s 6% 1% 
0.s 1.025 ij.953 10.3 63% 124 53% 33% 

SOLVENT AVE. NO. 
SOLVENT 1 1.077 1.395 16.7 AVERAGE 233 COLONIES 

17.3 235 
SOLVENT 2 I . 084 1.488 17.9 239 
-------------------------------------------------------------~-- a ----------------------------------------------------------------======================= 
---^----------------___________________c--------~-~--------~------------------ - -----------------------------------------------------------------------------~=--------- -------- 
EMS With 62318.01 

1 . 0 0.572 9.589 'j-7 2 (1 f 2? iZX 2x 
0.5 Q.838 1.148 10.6 e c ? J J I. 139 26% 11% 

c SOLVENT AVE. NO. 
SOLVENT 1 1.084 1.519 18.3 AVERkGE 249 COLONIES 

19.1 249 
SOLVENT 2 1.144 1.569 19.9 2so 
“““““““““̂ ‘“““““‘-“-pe --------_--3--------_____________e_ ==‘==Z=rt======ft=f==rt=frtPIP=t’r=ttrl=====------ w..-w-w 
EHS=Ethyl rethanesulfonate 

-I=CULTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BYt 



FIGURE 1 

l , Induced Mutant Frequency 

x Relative Total Growth 

With G2318.01 
- - - - Without G2318.01 150 
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TABLE 6 

L5178Y TKt/- ASSAY - CLONING DATA 

YtfH ACTIVAffON WITHOUT 62316.01 

GTUDY DfRECTfJRtPoul E. Kirby, Ph.D. STUDY NOHBER:00bb-2400 EXPERIHENT NO:B-2 

*TEST DOSE6 fN:u9/m l TEST ARTICLE I.D.:SC-0066 SOLVENT:ETHANOL 

_____ - ---- ---_-----e--w--- -- --- 
TEST COLONIES PER PLATE AVERA6E COLONIES PER AVERAGE CLONING IIUTANT INDUCED RELAT 1 VE 

ARTICLE IN RESTRICTXVE COLONIES/ VIABLE COUNT COLONIES/ EFFI- FREQUENCY HFI TOTAL 
CONCENTRATION HEDIW! (RN) RH PLATE (VC) PLATE UC F’LATE CIENCY (MF)/lBL Ir)k GROWTH 

i 2 3 i 2 7 .J 
12 A -2 -2 -2 NA -2 -2 -2 NA NA NA NA NA 
12 8 -2 -2 -2 NA -2 -2 -2 NA NA N6 NA NA 
0.0 A 91 113 73 ‘l2 167 171 164 174 87% LO6 47 7x 
9.0 B 98 93 67 93 156 181 152 163 82% 114 53 6% 
6.0 A 135 111 130 125 174 161 151 162 81X 154 95 11% 

6 6.0 B 106 69 107 101 164 167 157 163 81% 124 65 9% 
‘;’ 3.0 A 92 91 -t 92 162 lir8 161 170 05% 108 49 16X 

3.0 B 93 70 75 02 174 182 154 170 85% 96 37’ 18% 
1.0 A 70 72 7s 72 260 227 246 244 1 ‘c)Y LL . 59 0 86% 
1.0 9 64 76 62 74 230 247 241 239 120% 62 3 912 
0.5 A 87 80 -I 64 250 247 228 242 121X 69 10 89X 
0.5 B 74 86 -1 81 273 243 260 259 129% 63 4 99x 

AVE. SOL- 
’ SOLVEtlT 1 80 @? a1 91 260 259 273 267 133% 61 VENT HF 

GOLUENP 2 ’ 7J 73 60 72 263 246 241 2!iu 125% 58 EJ9 
8l%l i31%%Pts88%~t%*%%~~*~a~%%~%8%%B~8~a~%%%~%%~- CLt’----“‘--*‘-“~““i-----------*---~------~--------------------~----~------ -----------_--------________I___________----------------------------- 

-143LTlJRE LOST 
-2=NOT CLONED 

TABLE PREPARED BY DATE: --&i?$/ 
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TABLE 8 . 

CSi76Y TK+/- ASSAY - CLONING DATA 
. . 

POSITIVE CONTROLS YITH AND YITHOUT 62318.01 

STUDY DIRECTORtPaul E, Kirby, Ph.D. STUDY NUtlBER;0066-2400 EXPERillENT NO:B-2 

TEST ARTICLE I.D.:SC-0066 SOLVENTtDHBA-ACETONE 
DRBA DOSES lN~uB/ri 

TEST COLONIES PER 
--------- -- ----- --- 

PLATE AVERAGE COLONIES PER AVERAGE CLONING HUTANT INDUCED RELATIVE 
ARTICLE IN RESTRICTIVE COLONIES/ VIABLE COUNT COLONIES/ EFFI- FREQUENCY RF/ TOTAL 

CONCENTRATION REDtUN (RR) RR PLATE (VC) PLATE VC PLATE ClENCY (tlF)IlO‘ lo* GROYTH 
i 2 3 1 2 3 

MBA UITHOUT 62319.01 
7.5 211 201 206 206 165 177 162 168 84% 245 182 2Bx 
5.0 102 163 Ifs 173 202 183 177 187 94x 185 122 56% 

AVE. SOL- 

4 SOLVENT SOLVbNT 2 1 80 92 74 93 69 70 74 85 266 263 246 239 259 247 257 250 129% : 25% 58 68 VENT HF 63 
=====*====****=*==-==*===***====*=================a---------------------------------------------------- ------------------------^-----------------------------=============== 
attfataamataPPmt8atPsaaaa8aaanaaaaaaaaaaaaaaa-- ~~fPtttta~Ett’~~~~~~~~~~I==5=P=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ DRBA YITCI 623tB.01 
7.5 228 209 199 212 176 141 171 163 81% 262 199 172 

,s.o 209 196 201 202 227 208 227 221 110% 184 121 54% 
AVE. SOL- 

SOLVENT t 94 89 89 91 273 249 256 259 130% 70 VENT ttF 
SOLVEKT 2 84 70 68 74 264 240 283 262 131% 56 63 
I**a*8a*a*ttl**l~ltl~~~~~~~~~~~~*~~~~~~~*~~*~~~~~~~~~~~~~~~--------*~-~--------~~-~---------------------~~~-~~~~~~~~~~ ----__------------------------------------------------------------ 

-1~CUtTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BY: -- DATE: &bi& 



TABLE 9 

L5t7aY m +i- (ISSAY 

TOTAL GROWTH DATA 

STUDY DIRECTOR:Paul E, Kirby, Ph.D. STUDY NUnPER: r3945-2400 EXPERIMENT NO:E-2 

TEST DOSES IN:ug/ml TEST ARTSCLE I.D.:SC-0066 SOLVENT:ETHANOL 

SUSFEN- RELAT SVE AVERiGE RELATIVE REiATi’JE 
CONCEN- CELL CONCENTRATION SlON SUjFENSION COLONIES/ CLONING TOTGL 
TRATSDN DAY 1 DAY 2 GRDWTH GROWTH VC PLATE EFFICIENCv GF.OWTH 
“-““---““--‘---‘--~-~----------------------------------~-------------------~------~ 
Grfiqatecl Uithout GZT18.01 ;-b--m------ 
12 6-3 0. 172 ::, , 063 0 . 9 9% NA Nib Nk 
12 B i:1 , 1 ; 4 !j * (17 rj 0. 9 lj i: NA Nk ?i A 
9.0 A i:I , 2 5 J 9.591 1.7 19% 174 67% 75; 
9.0 B ij . 275 9.474 1.6 9% 163 63X I ., b !. 
b.9 k <J. 466 0,541 2.8 17% 162 65% 11X 
6.0 B 9.361 9.638 2.6 15% t63 63% 9% 
3 . (:I 6 9.325 9.979 4.6 28% 170 .66% :BY 
3.0 B 51 . 4 2rj 1.033 4.7 zax 170 66% lax 
1.0 A 3.912 1.492 15.1 7 1 ?, 244 35% (36% 
1.9 B cf.919 1.599 16.3 Qi3 % 239 91;x QlX 
0 = A 
0:: B 

0.40: 1 ,571 - i5.8 95% 242 94% 89:; 
9,978 1.514 lb.5 99% ee LJ 9 1 cjc’i: Qc;j: 

SOLVENT AVE. KO. 
SOLVENT 1 3.93: 1. 600 16.6 AVERAGE ii67 COLONIES 

16.7 250 
SOLVENT 2 0.972 t .ss 6 16.8 250 
Df==P”“““““““-------‘-t-------C-----=- ---------_---_----------- -..w-.e-ee-w--v -=I=tff=f~----r--------,-,-,,,,,,,,,,,,,-- -----------_---------~----------- 
Activated With 62518.01 
12 A 0.674 0.096 
12 B 0.092 0.053 
9.0 A 0.238 0.517 
9.0 B 0.208 0.419 
6.0 A 0.389 0.625 
6.0 B 0.377 0.722 
3.0 A 0.411 0.886 
3.0 8 0.457 0.8BB 
1.0 A 0.958 1.542 
1.0 3 0.864 1.582 
0.5 A 0.922 1.532 
0.9 6 0.947 1.569 

SOLVENT i 0.986 1.594 

SOLVENT 2 0.974 1.591 

9.9 
0.0 
I.7 
1.4 
2.7 
3.0 
4.1 
4” 

14:; 
IS.2 
ss.7 
16.5 

a 
17.5 

17.2 

9% 
OX 

10% 
8% 

16% 
17% 
23% 
26% 
85% 
89% 
91% 
95% 

SOLVEWT 
AVERAGE 

17.3 

NA NA 
NA NA 

122 46% 
132 50% 
154 58% 
lb& &4X 
182 69% 
153 s0x 
216 82% 
230 37% 
267 101% 
250 95% 

- AVE. NO. 
261 COLONiES 

264 
266 

NA 
NA 

5% 
4x 
9% 

11% 
lb% 
15% 
70% 
77% 
92% 
90% 

-1aCULtURE LOST 
-2=X01 CLONED 

I TABLE PREPARED BY* 



TABLE I.0 

iS178Y TIC +/- ASSAY 

TOTAL GROWTH DATA 

STUDY DIRECTOR:Paul E. Kirby, Ph.D. STUDY NUtlBER: OObb-24,OO EXPERIHENT NO:b-2 

DHPA DDSES IN:uq/nl TEST ARTICLE I.D.:SC-0066 SOLVENT: DHbA 

SUSPEN- RELATIVE AVERASE RELATIVE RELATIVE 
CUNCEN- CELL CONCENTRATION SION SUSPENSION COLONIES/ CLONING TOTAL 
TRATION DAY 1 DAY 2 GROWTH GROWTH VC PLATE EFFICIENCY EPt?WTH 
_-____--___----_----______________c_____----------------~--~--------------------------- 

DMBA WITYOUT 62318.01 
1.0 0 . 4 5 9 1 ,356 6.9 43% 168 66% 28% 
0.5 0.701 1.566 12.2 762 187 74% 56% 

SOLVENT FiVE, NO. 
SOLVENT 1 0.946 1.469 15.4 AVERAGE 250 COLljNIES 

lb. 1 255 
SOLVENT 2 0.967 1. St6 lb.8 25 7 
=‘==========‘=========o==================~=====================~========================= w ===============t===tE====X=5===IDIS - tZ’=I=t=====L5===fZ==f5’1Zt=tt=E==Z’fPlr============ 
DIIEA WITH G2.318.01 

7.5 0.364 1.222 4.9 2'3% lb3 62% 17% 
5.0 0.678 1 l 50s 11.3 64% 22 1 85% 54x 

\. SOLVENT AVE. YO. 
SOLVENT 1 1.004 1.5ati 17.7 AVERAGE 239 GOLDNIES 

17.7 261 
SOLVENT 2 0.990 i.589 17.6 262 
========'========Itf'P-'--‘-------'-"-'-- --------------------===tPf==Z=~=====~=======~===------ -s---- 

DnBA=7,12-dinethylbent(a)~nthrac~ne 

-l=CULTlJRE LOST 
-2=N5T CLONED 

-26. 



FIGURE 2 

l Induced Mutant Frequency 
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Study No. 0066-2400 

CONCLUSIONS 

The Procter & Gamble Company's test article GO539.03 was 
tested in the L5178Y TK+/- Mouse Lymphoma Mutation Assay both 
in the presence and absence of G2318.01. Assays were conducted 
without exogenous activation and with Aroclor-induced rat liver 
s-9. 

The results of the assays performed with this test article 
indicate that, under the test conditions, the test article did 
cause significant increases in the mutant frequency of cultures 
treated at highly toxic doses as compared to the corresponding 
solvent controls' mutant frequencies. The presence of G2318.01 
with S-9 activation did not have any detectable effect on the 
mutant frequency or toxic response. However, cultures treated in 
the absence of exogenous activation and in the Presence of 
G2318.01 had a reduced response at specific doses as compared to 
cultures treated in the absence of 02318.01. 

-28- 
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APPENDIX I 

PROTOCOL 



. 
WE ?(tOCfER & CAMILL COMPLY 

‘ 

PROTOCOL NO. c29 -0 
Test & Chcmlcrl 

in Mammalian 
the t5lF -VW 

Induction of Mutation 
Cells Zn CTitutc 
Mouse Lymphoma Assay 

Issue Date: August 29, 1985 
Supcrscdts Issue Dated: Xiroh 1 I) 1982 

. Test Substance Identification Number (ISIN) # G os3q.03 
Divisional Request Document Number (DRD) # ($y 0 70d 

Sponsor: The Procter & Gamble Company 
Cfnclnnati, Ohlo 

Testing Facility: 
(TO bc ffllcd ln by 
Operations Section) 

Purpose: 

SITEK RESEARCH CABORATORIES 
ROCKVILLE, MARYLAND 20852 

Study #Jo& ,& - a +$ 
(Ia be filhd in b; 
Testing Facility) 

To dttcrm1nt the potent181 of a chomicsl compound to 
Induct mutations at the thymldinc kinast (T ) oc s of 
cultured L5178Y TK”’ mouse lymphoma cells. * f a,r 

Justlficatfon for 
Stlcctlon of 5% 
SYstcm: Ihc L5178Y/Te’” mouse lymphornr cells olonc 3.7.2C is 

the rystcm of ohoict due to the amount of background 
. drtr l vallablc. . . ..+I’ 

Rotttt of Admlnistrr&on -- 
g Test Substance md 
Reason for Cholct: --m IN VITRO with ad tithout metabolic rotlvrtlon. -_I. 

Route spceifld by teat praadurc. 

Records to k -w- 
Hsintrintd: All records that would be required tu rwonstruct the 

rtudy rnd demonrtrrk adhereace to the protocol. 

Rotoaol - hga 1 of 11 



* 
t”; ‘PROCTER I, QAMBLR COM-NV 

PRO7O!ZOL NO. C29. (Cont’d) 

rest E Chemical Induction of Hut&Son 
fi Hammallalf Cells in Sturt 

the L5178Y TK+' --- House LYmpho,ma Assay 

Issue Date z August 29, 1985 

Test Substance(&) 
: DRD 

TSIN 4 m- Number 

GOs3ci.~3 w 0768 

Description 
Color 

$ztdL 
Physic-al Form 

p-d-- 

Expiration 
Date 

if /I;", 

(Check ant) Storaprt Conditions: 

C/o Room temperature 
I 1 Other 

[ 3 Refrigerator I I Freezer 

Hazards: (Check one) 

f I None known. Take ordinary prtcrrutions In handling, 
t%l As fOllOUS: Xrrl‘CCI*t 

(Check one) Special Instructions: 

Dose PrtDrrrtlon: Vehicles in order of preference 

f3 FP* 
11 Db 
t 
r 

n6H 
I Aoetone 

t ] Other 

So1ubt11ty wo% kJ d4-Q 

I.. 
.- 

Unless the tolubility properties of tha test aubstrnce 
are provided by the Sponsor or the ;rolub&lity 
properties are available fraaa aotbII" amme, a 
ruttable solvent must be found far the ktt substmce 
prior tu te8tiyp usln~ the Standard Operating 
Roaeduea of the Test Frcillty, 

.eSu Appendix 1 for l btkevirtlons and Slorrary of tenrcl., 
_'- _ -. 

ProtaeQl - P8gr 2 of 11 



. . 
’ . rnt PROCTER I, CAMWE COMp*Ny 

Dose Preparation 
(Cont’d): 

chcmlcals: 

PROTOCOL No. B (Cant ’ d) 

Test for Chemical Inductlon g Mutation 
s Hemmallaf Cells in Culture 

the L5178Y TK*’ House Lymphoma Assay m-m 
Issue pate: August 29, 1985 

When possible dissolve the test substance in FOP. A 
100X clonctntrattd solution is preferable, but if the 
material is not soluble at that conccntratlon, less 
concentrated solutions may be prep&cd. If the pH of 
the FOP changes, adjust to ntuttaSlty before 
proceeding. Do not test a suspension unless agreed to 
by the Sponsor. Up to 3.0 ml of the FOP solution mag 
be added to the final dosing solution. Since 6 x 10 
cells must be present In the final dosing solution, the 
cells will have to be concentrated such that the test 
substance solution (in FOP) and the cells make a 
total volume of 6.0 ml e.g. If 3.0 ml of the 
concentrated test substance (in FoPI were added to 
the figal dosing solution, then 3.0 ml of cells with 
2 x 10 cells/ml would also be added. Ibe remaining 
4 .O ml will either be s-9 mix or F P. Final volume 
of the dosing solution is 10 ml. F he order of addftlon 
should be test substance, $9 mix or FOP, then 
cells. 

If the test substance Is not water soluble, then 100X 
concentrated solutions should be prepared In a suLtable 
solvent. Up to 100 rl of these aolventa may be added 
to the final dosing solutions. ne order of addition 
should be the same as above. If the S-9 mix becomes 
acidic, discard the tube and adjuat the pH of the test 
substance aolutton. The preferred solvents, in order 
of preference, are dimethyl-aulfoxider ethanol, and 
acetone. Any other solvent which rtlows no toxic eff&t 
to the L5178Y cells ad no sfgalfiomt increase -In 
background mutation frequency at the level8 used is 
l coeptable subject to approval by the Spansor. 

Poaitlva controls and other oheslfc4a to be wed for 
taatfng will ba purchasad frm a croqaterci&l source or 
obtaiaed fba~ the Sponsor. Chemicra&a ara a&red 
l ccordim to the recomnendationa of the ccnnercial 
cluppller or Spoa8or. After aooplqtion of th8 8ssw# 
unusad coataere\lally obtained ohamEorl8 amy be mved for 
future usa. Excearr ehemicrlr obt#$ned fkom 8 SponSOra 
however, will ba l lthar returned CR diaoardad at tht 
di8or8tlon of the Sgqsw. 

A31 aolutlono of the test subsWaa8 we vapared 
cn tha day of tha teat, boa~a are d~~aen on the basis 
Of the liQX$city tarrt described in t&a Toxicity Test 
seotiml. A emplate mutylenicity rasry consists of at 
leastt 1) I’ve cloned doaea of the test a&stance (see 

Protoool -P8ge3of 11 



. . rnc IIOCTER & C*MBU COMlWY PROTOCOL NO, B (Cont’d) 
Test for Chemical Induction pr Uutst$on 

& Hsmmallan Cells In Culture 
the tS178Y TIC*’ 

*-am- 
. --- House Lymphomo m 

Issue Date : Auawt 29, 1985 

Dosage Level (Cont’d): mutrgtnlcity test section for criteria used for 
aeleklon of doses to be cloned) 2) a solvent- control, 
(both 1 & 2 are tested with and without activation) 
3) a positive control of ethyl methancsulfonate (MS), 
(a mutagen that does not require activation) and 
4) a positive control either of 2-acetylarlnofluorent 
(2-&W), 7.12 dlmethyl benzsnthraciine (DHBA), 
benrot a) pyrtne (Bap) , or Dlmtthyl nitrossmlnt CDMN 1 
(mutagens that require metabolic activation by an S-9 
fraction Obt8itIcd fraa the livers of rodents induced 
with a chemical such as Aroclor). In some special 
cases the S-9 fraction used will be obtalncd fran the 
livers of unlnduced rodents. In these casts, the 
positive control used will be dlmithylnitrosamlne 
(DHN). 

Test System 
fdantiflcationt 

ltst Sntem: 

Test System Storage: 

f I Other, specify: 

A concentration anslysls of the test substance - 
vehicle mixture(s) will f’ 1; will. not H be required. 

ff a concentration analysis is required: 

E: I Prepare a sufficient quantfty of the most 
concentrated test substance - vehicle mixture(s) 
ao that a portion can ba returned td the Sponsor*s 
Divisiona Toxicologist. 

Shipping Instructions 

Send approxlaataly a&l. Sand f 1 *oren; 
1 I undar ambient oonditions; ( I other 

1 I Analyza the taat tubstanoa - rehlale alrturets) 
for test substance oonccattrthm using the 
analytical 8athod In Appandix . 

Indlrldual aulturea md aloning pla+r are to be 
idantif$ed l ocordiqs to tha Stmnd#d Opcrrrting 
Prooedues of the Tiiat Fmility. 

L5l?Brm+, alone 3.7.x Iowe 
obtainad frae D. Clive, Ile8aarcrh 
aztroughs-urllcolnt co. 

lp3JKnra cells were 
h”tan#la Park, 1.C.r 

Frozen stocks of tha L5178Y clone 3.7.X oetls are 
prepared and l aintsined ln a ltquld nitrogen fremar 
l ecrording to the Standard Opatating PFocaduas of the 
Test Faoillty. ., . 
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TXE PROCTER 6 CAMWE COMPMY 
PROTOCOL g. a (Contq d) 

Test for Chemical 
In Hammalian 

the E178Y TK*” --B 
Issue Date: August 29, 1985 

Methods: Cell Line -- 

The TK+‘- clone 3.7.26 tS178Y cell line fs mafntained 
as growf ng suspension cultures according to the 
Standard Operating Ptsccdurcs of-the Test Faclltty. 
The medium used is Fischer’s HedIm for Leukemic Cells 
of Met containing rpproxlmately IOS (v/v) horse serum 
and supplemented according to tht Standard Operating 
Procedures of the Test Facility. Medium may be 
obtained fran a suftoble comncrcial supplier as a 
powder, or 1X or 10X liquids. 

Celjs arc periodically cleansed free of spontrncous 
TK” - mutants by treatment of stock cultures ulth 
TWG according to the Standard Operating Procedures of 
the Test Facility. Cultures used for the assay are 
cleansed within the two week pert& prior to lnltlatlon 
of the study. 

Preparation of the Hlcrosomal Enzy? (S-p> 
Metabdic Actlvatlon System 

Non-Induced s-9 Fraction 

A liver microsanal enzyme (S-9) rctivrtion sylt$ is 
employed In this assay to detect promutagens. * S-9 

he baaogenlzrtion of minced livers from 
l ined male, Sprag.ue-Dawlcy rats .(200- 
ry he purcbmed w praprred according 
Operating Procedures of the Q#$ 

Allquots of the 
used. 

Snduced w Frrctlon 

WI are stored frozen below -70% until 

Induced S-9 fkrction is peprred #“row rats given a 
single lntrrperitoneul injsctian of 8 polychloriarted 
bipb*nyl (koclor) .in aorn oil five day8 prior to 
rrcrf f he. The crtmudrrd dose of Iroclor ir W s(C/kg 
body weight. ‘lh8 Aroolor used for injwtioa amy be 
either 8 281 rixture of Aroalor 1242tAmolor $259 of 
Aroclor 1254 alone mcordlng to the Strndud Operating 
Procedures of the Teat Facrlllty. 
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ttlt ?ROCttR 4 GAMBLE COM*ANY 
PROTOCOL NO. Czg (Canti’d) -- 

foxfcftY Test: 

Test for $hcmical Induction of Hutatton 
& Hmmallen Cells In CTturc 

Dhe L5lfBu Mouse Lymm?say: 

!btrgenicity Test: 

Issue Date: Autwt 29, 1985 

In addition to limitations imposed by the’ solubillty 
of a substance, the Ieveb at uhicfi It can bc tested 
for mutagenicity are determined by Its toxic effect on 
L5178Y cells. Aa a result the toxicity of a compound 
Is first “tested over a wide- range of concentrations. 

Toxicity is measured by the ability of a given dose of 
test substance to Inhibit the suqwnslon growth of 
treated cultures. The method and length of exposure of 
ccllr to chemical and incubation oopditlons arc similar 
to those used ln the Hutagcnicity Tcqt Section. The 
exact procedure is conducted according to the Standard 
Operating Procedures of the Test Facklity. 

The doses of test substance arc dctcrmfncd froaa the 
infonnatton obtained In the toxiotty ,tcst, From there 
results, the highest dose of &est substance to ba used 
In the mutagenicity test is chosen to give substantial 
or compltete toxicity rclatlve to the ,solvant control. 
Ufthln the llmlts of ptadlctability- of the toxicity 
test, subsequent doses arc ohosen tu span the range of 
relative toxicity to a lcvcl l&arc ltttlc or no 
relative toxic cfftct Is obacrvcd. 

M $& 0letabolic Acttvation Systasl) 

Prior to dosf m the oclf8, S-9 @ix will ba prcprred by 
eanblning S9 eaction with a neutralized solutfon of 
NADP and sodim laocitrate. The fin8X oonaentrations 
of each component in the eulturcs dving treatment are 
100 rl/erl S-9, 2.4 mg/ml RADP, and bj agAil rodlum 
$rooitrrtc tn FOP. Ihe S-9 mix WLll k prcparcd 
ahettly befor use iko6 *eclh&y thmmd S-4 *action. 
Dnumd portions rhould ba diw8rdcd at the ilad of the 
dty. 

Dosing, ExPression Growth tad Clon&tt& Ccl18 

h&t 8lraplt ulll k pre$trcd by oorbialzq the test 
rubr;tmnoe, 4, I! al of S-9 Jtx 
tiding 6 x t 0 LS178Y TX” 

or 4.0 ml FOP mb tbcn 
-118 t0 8 li8b+hd, 

8t8rlle !SO 8l oeatrffuge. 37~8 volum of sell8 will 
depend on the oonccntrition of the Kurt rubrrtanoc. 
Final voltme of t)w, test suhstaao8 sad eel18 should be 
6.0 al. (See Do88 Riprrrtfoa Se&ion) 
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I , TWL: PRO#&R & GAMBLE COMPANY 

‘Test for Chemical Induction g Rttrrtlon 
& Mammalian Cells in CuIturt 

the LSt78Y TK+” Houst tymphoma Assay --I 

Issue O&t: August 29, t985 

Hutagenicity Test 
(Cont’dl: - Dosfng,.Expression Growth and Clan@g of Ctlls (Cont*d) -- -- 

Each sample vessel is then gassed with 5% CO+n-air, 
sealed and incubated at 37 f 2 OC an a roller drum for 
four hours. Tht cell samples 8rt *‘hen centrifuged 
(approximately 200 X g), tht supernatant discarded, and 
tht cells washed twice with fresh Flop. The cells 
art then resusptnded in FtOP at I concentration of 
approximately 3 x lo5 cells/ml, based On the original 
ccl1 number of 6 x 10’ ctlls ptr oulturc prior to 
treatmtnt with chemical, and all $amplcs incubated as 
described above for 8 two or three dry expcssion 
period according to the Standard Operrtlng Procedutts 
of tht Ttst Facility. During tht oxcession period, 
tht cell COnCCntr8tiOn is dttc ined doily rnd 811 
cultures 8rt diluttd to 3 x 10 !? cells/ml if 
necessary, in order to keep the cells in 8n active 
statt of growth. 

At the end of the expstssion period, doses arc chostn 
for cloning b88d On tht r+lr$ivc toxicity rhoun during 
the expression period. Xn glencr81, dose level8 &ich 
exhibit from 10 to 90X rtlrtivc growth inhibition 
during the cx~cssion period are ohosen for cloning. 
Hcuever, if that ltvtl of toxicity is not achieved 
within the llolubility ltm it8 of MS .coaipdund, then 
dose(s) ShDWi??Q lC8S th8n 10% inhfbitfon m8y be 
otontdilliost lwtf8 8houing peattr than 90% growth 
inhfbition will not k  cloned, A portion of each 
culture is oentrifuged 8nd rerruspended in Flop. l'pt 
~ppro&wirtC dirutiona (Ire than 88d8 and 8 portion of 
l ach Dample $8 pl8t8d an Patri diabea in a@ft war 
mdiwuith ad withuutthc rr*lccttw 8gcnt OFT) 
wordin to the Standard Opwating -Prowdue% of tht 
Test Facility. thtr+ dlrhes fff erah 8mplc 8t 
1 x 10 c8lls/plata am $reprted an llFT medium. 
Ihr@ C  diaima f’ar each 8mplU 8t m: Wth8tcd Or11 
oumber *OS 1004M eellrlplrtcr 011 prepared in elonlng 
WIIW without 88leMve agent. A@ petri di8heS sr* 
then incubated at JI t 2 .C for 10-W d8yr to allow 
doah to for8 fta indivldurf o*Ur. At tbc end of 
tbir time, the number of wlonlca 431% @ rub plrte is 
auwtcd. The nu8bcr of riabre 8crlz8 c8urvivor8) 
0rSginrlly plaocd m the p2ates oontsfning the WT 
l cdiw 18 determintd frm tht numWr of aolonics in 
dishes oontaining the non-ulertive medium. Ihe.wbcr 
of TIP mutant8 ia determined from the number of 
coloniw in ditrhe8 eont8inf~ the TF’T rtdiua. 
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j’ROTO$QL ?&. a (Cant’ d) 

Ptotoco& Changes: 

Results: 

Issue Date : August 29, 1904 

If it becomes necessary to change the approved 
protocol, verbal agreement tq make this change shwld 
be made ‘bttwttn the Study Dlrcctar md the Sponsor. As 
soon as prdctic81, this chsnge and the reasons for It 
should be put in writing and signed by both the Study 
Director and the Sponsor’s Divisional Toxicologist. 
This document is then attached to the protocol as an 
mendment . 

Results of erch ttst are considtrtd independently, but 
in order to be considered a valid test, the spontaneous 
mutation frtqutncits obstrved far the negot ve controls 
should ba no higher than 140 mutsnts per 10 b survivors. 
In addition, the mutation fregutnclea observed for the 
positive controls must exceed the negattve control 
mutation frtquenclts by st least 3 fold. 

Report Final 

A report of the results will be prspsred for this study 
by the contract laborstory within 30 days fran the 
completion of the study. The report till include, but 
not bt umittd to, th4 following: 

The rsu data sre reported for esoh segstive snd 
posftiv+ central and etch dose of substmcr,. Rsw dsts 
eOt%sfSt of dose pspustion information, tb4 drily oell 
sonaeatrstioss, the number of rlrbZ+e, &bay-faming 
~11s on esch pstri dish contsfning non-selectivs 
osdlum, snd th6 numbsr of ZIWre8tlistmnt oolony-faming 
04118 aa ssch dish, A mutstion fhqu*acy (the aumber of 
Ilk2-?8riatsnt oolcny-fomisg otlls j#sf unit swffvar~ 
sad the @ ld lncrsssr in autstion i”rsqwncy relstive f;o 
the clalvest control is detsmined fqr ssoh raaple. The 
iadwrrd autstioa fbequency, the autdlon irrqusncy of 
4sab staple minus the spentsfwous aptattan fk4qwmp 
8houn in the solrent controls may rrlra be determined. 
ln addition to the l utstion freqwnoirre the percat 
survival nlstive to the oantrol ts mwtsd for esch 
uazpze for both th4 apmmian $wiob growth aJ 
surpenslon md the ovitsll growth (the ralstire 
swpmston growth oorrmted for risWlity IS deterW-d 
by the plstfng @fficiency in ncm-ml&ire l @dim). 
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. tnt PIOCTLU 4 G*MBLE COM'ANY 
PROTOCOL !I& H (Cont’d) 

Test for Chemical InductIon of CIutrtlon -- 
-~Hammalian Cells fn Culture ---.- the L!jlm ?4ousc Qmphoma Assax 

Issue Dater August 29, 1985 

(Cant’ d) : Report Final Report (Cont'd) 

This report shall conform to all requirements outlined 
in Section 58.185, Subpart J, Good Laboratory 
Practices Regulations. 

Sponsor : 
Divisional Tex3cologist 

Date Approved by Sponsor’s Divisional Toxicologist 723 k7 /I 

To be completed 
Defined 

)Facillty 

GiLA? 
. 

x-c 6L-b 
1 

Study Director: 1 

Date: /I/l 7, If%7 : r I ) 
Study cat: ‘) 
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. . ’ tnt PROCTRR 4 G*MILI COMPANY 

PROTOCOt - APPENDIX 1 

Abbrevltttons and Glossary of Terms: 

1. 2.MF - 

2. TIT - 

* 3. Cloning mtd ium- 

4. DMN 

5. DMSO - 

6. MS 

7. FOP 

8. Flop 

9. Gmslng - 

FOP plus approximately 10% (v/v) horse serum 

Replacement of the alr in a culture vessel with 5S C02- 
In-air by purging tith C024r mixture 

10. NADP - &=nicotinrPlde tienine dinucleutlde phosphate 

P-acctylrminoflwrene 

Triflurothymidine 

Fischer’s Hedium for Leukemic Cells of Mice supplemented 
as described below for F 
(v/v) horse serum end 0. !I 

P and with approximately 20% 
2-O.3’32 noble agar according to 

the Standard Operating Procedures of the Test Facility 

dimethylnitrosamine 

dimethylsulfoxfde 

ethyl methanesulfonate 

Fischer’ s Hedium far Leukemic Cells of Mice supplemented 
with mdlum pyruvatc, Pluronic F68, and penicillin- 
streptomycin according to the Standsrd Operating 
Procedures of the Test Facility 

11. Selective cloning 
lnadiUl!l - Cloning medium cmtrlntng I’FT recording k, the Standard 

Operating Procadurus of the Test Fwility 

12. S9 - Ihe supwnrtmt obtrlned by orntrifugotioa of 1 home- 
gmrte of liva 8t 9000 x g. 

13. TK - tbymldinc kfn8ss 
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Amendment to Protocol 

The study will consist of two complete mouse lymphoma assays modified as 
described below. Preliminary toxicity assays will not be required. The highest 
dose without S-9 is to be 3.0 ug/ml. the highest dose with S-9 is to be 15 
pg/ml. 

Modification to the Protocol 

1. On the day before the assay, collect cells from 100 ml of culture by 
centrifugation. Discard the cells. 

2. tfix the supernatant, from step 1) above, with P P 
protocol. Divide the F3P into two equal portio s. 8 

to make P3P as per the 

3. To one portion, add a sufficient amount of C2318.01 such that the final 
concentration is 1000 ug/ml. Adjust the pE if necessary. 

4. Do nothing to the other portion of P3P. 

a 5. Filter sterilize both solutions of P3P and incubate them overnight in the 
e CO2 incubator. 

6. On the day of the assay, prepare test substance CO539.03 as described in the 
protocol, and add appropriate amounts to the P3P solutions prepared earlier. 

&. 
Use these solutions for the exposure. 

7. Collect the appropriate number of cells for the assay by centrifugatiort, and 
discard the supernatant. Add the cells, and if appropriate the S-9, to the 
test solutions prepared in step 6 above , and proceed vith the exposure 
portion of the protocol. 

8. Perform the remainder of the assay as usual. 

9. If it is not possible to perform all four segments of tb away on the sw 
day, (1) GO539.03 vlthout S-9) 2) GOS39.03 plus G2318,Ol vithout S-9; 
3) 60339.03 vith S-9; 4) 60539.03 plus G 2318.01 plus S-9), then perform 
both assaya vithout S-9 together and both away8 with S-9 together. 

B. D. !i%o8pson 



Deviation Nos.: 

Sponsor: 

Study No.: 

Sponsor's DRD No,: 

Test Substance I.D.: 

Protocol Title: 

PROTOCOL DEVIATIONS 

1, 2 and 3 

The Procter t Gamble Company 
P.O. Box 39175 
Cincinnati, Ohio 45247 

0066-2400 

BY0708 

G0539.03 

Test for Chemical Induction of Mutation in 
Mammalian Cells in Culture - the L5178Y TK+/- 
Mouse Lymphoma Assay 

Deviation No. 1: Protocol Page No. 3, &se Preparation (Cont'd) - 
The second to last sentence of the first paragraph indicates that 
the final volume of the dosing solution is 10 ml. For this study, 
the culture volume was 10 ml, and then 100 ul amounta of test 
article solutions were added directly to the cultures mixed in 
ethanol. 

Reason for Deviation: The treatment was performed according to 
SITBK Research Laboratories Standard Operating Proosdurta, Section 
24.6.3. The number of cells per culture war ma$ntainad at 6x10' 
cells, however, the inarease in volume would reduoe the concen- 
tration of cella per rl. Thiu variation in treatment regimen 
would have no significant effect on the outcsome:of the study. 

Deviation No. 2: Protoool Page No. 3, pas Preps ation (Cont'dk 
The la8t sentence of the fir8t paragraph f&o& that the order- 
of addition for dosing rhould be te8t artiole, 8-9 mix or F&P, then 
cell8. The order of addition used at SXTBK was oells, S-9 mix or 
FIP, then test artiole. 

Rea8on fo Deviatioq: The addition of 0e118, Sh mix or FoPI 
te8t art& im the rethod routineiF umed br SI%BlS and $8 

then 

socording to m%x’8 Strndacd Operating PrOCWdu&4k8~ Combining the 
00118 and S-9 rix first oyeatem the oorreot S-9 mix oonoeatrrtion 
in the oulture before the te8t article ie added. The method 
de8aribed in the protoool, &ding te8t artiole wad then 8-9 mixI 
would expo8e the tsst rrtiole to a ruoh higher than normal ooncmn- 
tration of homogenate and eofaetorm. 

\ 
, 



Deviation No. 3: Protocol Page No. 10, Item No. 7 - The protocol 
indicates that FOP is Fischer's Medium for Leukemic Cells of Mice 
supplemented with sodium pyruvate, Plusonic'F68, and penicillin- 
streptomycin. SITEK's FOP is not supplemented with aodium 
pyruvate or penicillin-streptomycin. 

Reason for Deviation: The FOP was prepared according to SITEK's 
Standard Operating Procedures. Sodium pyruvate was added to the 
cloning medium when it was prepared. 

APPROVAL: 

Study Director 

9-30-87 
Date 

Kenneth L. Hintze, Ph.D. 
Divisional Toxicologist 

Date 


